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$r$ $m_{1},$ $\ldots,$ $m_{r}$
$m_{1},$ $\ldots,$ $m_{r}$ $p_{1},$ $\ldots,p_{r}$
$m_{1}=p_{1}^{k},$
$\ldots,$
$m_{r}=p_{r}^{k}$ $k=1arrow 2arrow\cdots$ $\langle$ Hensel










4.4 $-8$ 1.2 $-3$




$m_{i}$ $F_{i}(x)$ $(i=1, \ldots, r)$
$F.(x)=\mathit{0}_{i,n}x^{\mathfrak{n}}+a_{i,n-1}X^{\mathfrak{n}}+\cdots+a_{i,0}x^{0}$ $(i=1, \ldots, r)$
$F_{i}$
$m_{i}$ $F_{i}$
$a_{n}$ $a_{n}\not\equiv 0$ (mod $m_{*}.$ )






$F_{1,\ldots,r}(x)=\iota a_{1,n’\cdots,r,n}a]x^{n}+[_{\mathit{0}_{1}},n-1 , ..., a_{r,n-1}]x^{n}-1+\cdots+[a_{1},0, \ldots, ar,0]_{X^{0}}$
1 $r$
$m_{2}$











Package2: $[m_{1}, \ldots, m_{r}]$
$\mathrm{r}\mathrm{e}\mathrm{m}\mathrm{a}\mathrm{i}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{r}[X, mi]$ ( )
GAL Packagel GAL
plus $(\mathrm{a},\mathrm{b})$
procedure mplus ( $\mathrm{a},$ $\mathrm{b}$ , m) $==$ remainder (a $+\mathrm{b}$ , m);
$as=1^{a_{1},\ldots,O_{r}}$ ], $bS=1^{b_{1},\ldots,b_{r}}$ ] $ms=1^{m_{1},\ldots,m_{r}}$]
Package2
procedure mcplus $(\mathrm{a}\mathrm{s}, \mathrm{b}\mathrm{s}, \mathrm{m}\mathrm{s})==$
construct and return a list
(remainder (al $+\mathrm{b}1,$ $\mathrm{m}1$ ), $\ldots$ ,remainder (ar $+\mathrm{b}\mathrm{r},$ $\mathrm{m}\mathrm{r})$ );
GAL –
$r=5,10,15,20,25,30$ (dense) 1 ( 1)
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125
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$\mathrm{C}$ : ( $0$ )
$\mathrm{S}$ : ( )
$\mathrm{C}$ $\mathrm{S}$ $T\mathrm{c},$ $T\mathrm{s}$
$r$ Tseq $(r)$







$=$ $\frac{T\mathrm{c}+T_{\mathrm{S}}}{(1+\alpha)\tau \mathrm{c}+T_{\mathrm{S}}/r}$ (3)
$\simeq$ $\frac{T_{\mathrm{C}}+T_{\mathrm{S}}}{(1+\alpha)T_{\mathrm{C}}}$ if $r\gg 1$ . (4)




153 2 mplus mcplus,
2 mtimes mctimes ( mplus mtimes
$r$ $m_{1},$ $\ldots,$ $m_{r}$
) mplus mtimes
(1) $T\mathrm{c}$ mcplus mctimes (2) $(1+\alpha)T_{\mathrm{C}}$
4 (2) $(1+\alpha)$
$(1+\alpha)$ 12 ( remainder
) (1) (2)
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$\mathrm{G}\mathrm{C}$ ( $\text{ _{ } _{ }}$ )
3 GC
$\mathrm{G}\mathrm{C}$ $r=20$ 1/2\sim 1/10
1GAL $S=s_{1}+\cdots+s_{m},$ $T=t1,$ $\cdots,$ $t_{n}$
$s_{i}$ $t_{j}$ $P=s1T=s1t1+\cdots+s_{1}t_{n}$
$P_{2}=s_{2}\tau=s_{2}t1+\cdots+s_{2}t_{n}$ $P$ $P$
( Lisp rplaca rplacd )
$P_{i}=s_{1}t_{1}+\cdots+s_{i}t_{n}$ $(i=3, \ldots, m)$ $P$ $P$




[Buch65] B.Buchberger, An Algorithm for $Find_{\dot{\mathrm{f}}}ng$ a Basis for the Risidue Class Ring of a
Zero-dimensional Polynomial Ideal, (German.) Ph. $\mathrm{D}$ Thesis, Math. Inst., Univ. of
Insbruck,Austria, 1965.
[Buch85] B.Buchberger, $Gr\overline{o}bner$Bases: An Algorithmic Method in Polynomial Ideal Theory, in
Multidimensional System Theory, $\mathrm{N}.\mathrm{K}$ .Bose,ed., D.Reidel Publ. Comp., 1985. pp.184-
232.
[Sasl] , , , . . 5[
9]. , 1993.
[S&T89A] T.Sasaki and T.Takeshima, A Modular Method for $Gr\tilde{o}bner$-basis Construction over
$\mathrm{Q}$ and Solving System of Algebraic Equations, Journal of Infomation Processing, Vol.
12, No. 4, 1989.
[S&T89B] , , , ,
30 , 1555-1561, 1989.
[H&S95] , , $\mathrm{G}\mathrm{r}\ddot{\circ}$bner ( 1), 1995.
[S&S95] , , Gr\"o.bner ( 2), 1995.
129
